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Abstract of JP 2003055630 (A) 
PROBLEM TO BE SOLVED: To provide a pressure- 
sensitive adhesive exceiient in bonding strength to a ; . 
nonpolar surface. SOLUTION: This pressure- CI".l:i«0.HiB''{fO.C'O:B-") 
sensitive adhesive is based on a block copolymer 
having at ieast one unit consisting of three 
continuous poiymer biocks selected aiternateiy from 
the group consisting of polymer blocks P(A) and P 
(B) [wherein -P(A) stands for a block of a 
homopoiymer or copolymer of acrylated macromer 
represented by the general formula (1): CH2 =CH 
(Ri)(COORII), -P{B) stands for a block of a 
homopoiymer or copolymer obtainable from a 
component (B) containing at ieast one kind of 
monomer B1 , the poiymer biock P(B) exhibits a 
softening point of -80 to +20 deg.C, and the poiymer 
biock P(A) is not uniformly miscible with the polymer 
block P(B)]. 
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(54) [»§|®^*S!] ^*fc#«l*iWfflOJfiES:^J 



(57) [mm («iE*) 

h 1 #f4* L , mlB 3 iSMS^*7-n ■/ (± . fi^^*7" 
P-y^'P (A) tP (B) - P (A) {±. 

CH2=CH (Ri) (COORii) ( I ) 

imm^i^y^-y^imi, - p (b) ji. ^j^-^sKt 
h imc^)^mm i &^*t-i.^^^B*^^,A¥^tg^:j}^ 

S^ft7'n.y^'P (B) *iWimfiS(i-8 0°C*^^> 
+ 20 °CT* 0 . ^ LT - |trfES^f^:7-n .y ^ P 

( A ) {iifie«^#:7n y p ( B ) ti^-izimmi 

^rV^] sop>&-^>S5tc®i^§fi.ityn-y^'TS)'&. 
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MTh -> T , fria^'n ^W^is^ 3 wm^^w^'vi 

TifrlE 3 51^a-^#:7'n .y ^ ifim^Wrfxi -y^P ( A ) 

tp (B) 

- P (A) {i. i^^^<tC> l«^0#S#;Al^^*-r 
- lufBii'^^:< 1 1 1 a«#i*A 1 (i, 4 9 2 g/^ 

3 0 0 0 0 g/^;i/tEH«^^3i-^fiM„ ^^rf 

CH2=CH{Ri) (COORii) (I) 
JiS^ri^^rV^*«^SiiTV^|,^SM?«/5!^'3 0 

mi immm^. m^th i < im^mm i < 
itrnmrii^jumThi ) Tm^tiir^ u hit 

- p (B) li^ 'j.-tj:<ti.i mmsim i 

-y^'&^t, Zcr)M-^W7u-yi^P (B) (±- 

8 0°C/6^A,+ 2 0°C««'fl:}aS&*t. ^tT 

- msm^i^ru -y^p (A) mmm^i^yn -y ^ 

P (B) t^-tiiflfDL^rV^] c?)S¥3&^A>2<5tjSJR§ 

<mmmt L-cm^^ma. 

tfrfB7n-y^'JtM^*&^^xXT7l^i,L<{i 

[00 0 1 ] 2|s||0H(i. y'n ■y^'iifi-^ft [ itoyu-y 
^^■'^:< 1 1 , c^*cOfi^#;7-o 'y P 

(B) tico4'*tO*-^#;7-n-y^P (B) ^iXOHt; 
2o£?)S-^#:7n>y^'P (A) t'ffi)^§tlTl^l.#{iP 

(A) -P (B) -P (A) t;^{±tti*<?)fi-^7'o>y 
^P (A) tZCOt^^COm^i^y^yi'P (A) 
lItf2'5t0fi-^#c7'o-y^P (B) T-|SjiSc§ixTV^-S.m 
HP (B) -P (A) -P (B) &#^T■■|^!c•g> ] ^^StC 

mifjmizm-t^^. 

[00 02] SE««ffl&Sj§t-|.a#t* 
m^SKffiSrfflV^T^fa^-yh^/l-b^iS (hotm 
elt processes) tOSStt^^'±MALT #T 

v^s. -Ktc. mmmrnxu-mmm^izx-^x^co 
xot£mmw\mm-i:fim<^ijmzm-'yx^^i. s 



I s {y.f-]yy--< vyuy-x f-uyi^im-^m ^co 

ffet. iJ^l-J^fi^ft; (acrylic polym 

e r s ) ?:mmmTM^mt Lxm^mm^zm^ 

•tl^ttim^'ifhKhXo^z^j:'yX^X^^i>, mz. 

!»a^:ffl^Tii. ^i^iik\ii-tim-^mmzi&\^- 1 

[0003] mm\z. ^stt^ffitcoi^Ttir^' ^))v 

mmu. rjx^-y ^<Dijtim^<^^mizit^xmR 
m<-ti^bt-i^ryxi-y;'<7)mmizix^x 
m-ox. ^(DXd^j:mizmm^ (adhes 

ive bonds) mm^^m^miX^X^^ 

mnmizm'mh tzt t-h , nwAWi^^^-thmm 

^ffll^-g, ; h XO-)Mmm, (bond streng 

m^mm. mtim^j: t xummm^m^ 

[0004] *H#itlS4 , 418. 120 K^\^Z\±U 

ii^^i., i^mtmm\<zmtm^^mm\.zmm\& 

[0005] 7|^ffl!^fFll4 , 726, 982 A-^tC(i. 
X.X'f)Vb N - b-zlx- 2 - b°n y F y<7)^iS-^#:^ft 

m-^mmm/^^mmm^j:}ztMzyvyv ixv^i . 
^ffim^izh^^m^m^mizMi-itm^miSK 
•ti mx'immm^(D$>mmtim^^^fixui . l 
>&^L5r*ii^ . ^(D9m^fitz±^^mmm^^mizii 

* -y F MgT^VHt&e:: t-^t^tt*^'S) D , M 

[0006]EP 0 707 604 AlTii:. 
Ux^lxy/7'^kyOV^'nv— (mac romon 
ome r s ) ?:Ti^ V kcoi^im^Xm-^XV^l . 
^(O^^b LX:^'yXWMi^iim^-^mii^±f&tlZt 

xtmmmmt.mmco±^:mi. PE^ii/pptcj^ 



(3) 112 003-55630 (P2003-55630A) 



F;<-^y (doma i ns) *J^<4fi£U#'S:V^„ ^« 

J: 3 ^ F ;^ ^ y . mtmi b ^ k'^j:^^mmx' h mm l 

mT-r^:m^^fzmz4m^mmi.znLxm!S.^tiim 
m^mimMm^zlI^cr)m^J^x•■h i , 

[00 07] ^«±, mt^tLfz^^'jr^^ \) i--hliz 

^m^tmcDm^^z^Mifi^tmt-^x'h 
[00 08] ^fib\mmm^z. x^w-a yruy 

-Xi-Vy (SIS) fn-z^^m^mi.. rh-yb;^;!/ 
: *H1^ltm3 , 4 6 8, 9 7 2 A^, *|1 

5 9 5, 94 1 A-t, ms«^ij{c*^(t^fig 
m-.mm^m, 239, 4 7 8a^, mm^ 

3, 935, 3 3 8A-t] . ^fih<n^Wj:t\amt^ 
B^StlTV^I. [EP 0 451 920 Bl],^ 

[00 09] ui><zh^^,t. 3 ^£mm.i^\m 
^*&*L, mum'^Ym'x imM^yxh) & 
t5\ mm/tvymm^^xu f < mitthti: k<dx.^. 

x^ hmvyr^y ^ Y^A yt)^^th^bt-t^. ^ Wtt 

5 1 , 6 64A-t] o 

[0 0 10] xi-vy-A vr\yy-xi-\yy7'\i ■•/ 9 

i^!|ftt{4, Sft-^^^IIr3iJK(therma 1 shear 
strength) 3t)WWffiM;±[t$)l. . «-5T. 

[0011] OTffltllS , 3 14, 962 A-^tCiiA 

- B - A7'n -y ^ imt;mmmmmw'\mi^w-b lx 
im^tixa 0 . ^tat. mmmmnm ( c o h e s 

ion-forming f e a t u r e ) t LT A F 
^^yc^^fiim^-t. Lt-^L^j:t^^. iff}ko^zmm 

fifz^m^mwm^mmv^ ^tixv^v^^± Lxim^ 
mmkznLxmM^mts:im^mmt^(n7t.x'hh . 5& 
tmi.z. -fc?) i 0 ^j:m^mtw&.mitL&j:^MUz 



[0012]EP 0 921 170 A 1 Wi;, fS 

m^mm-h^h{zi:^mt^fifzA-Q-A7U'y9 
^m.-^m^m^Kx\^h, :in^{zmxfWsR^ti 
fz^m^m^ma i if'SM^ixtzmmmMx^mt 

mmmLxmmmti:mmm.m±\m-(n7^xh i> , 

[0013]EP 0 408 429 Alfciti^'E 
P 0 408 420 AltC^A-B-Aynvi? 
ftfi^**^1E3i § KX I l> *\ 1 1)^ L ^c*^' A, . ^^1 A, « 
6-s£liU \^>fr-^ym.isXA^htLtz. L-h^Lti:*^ 

^hi-(>mmmmhLxm^^^i<zi±m^^^^\ tma 

^^COyU'y'?tfii^-tmm:h (intern 
al cohe s i on) '9tt{g<-i^Oi!.^^< 

hh. r-i^yn-^X'hh^ht-h. i^M^mr^V)^ 

ij h^Sft, mniT^ 'J.;HSb Hn^> x-t~;i.^ 

4JjSS -nft: (domain-forming poly 
me r s ) . miilPMMAtfzli::i^U Xi-l'y^j:}iii^ 

m^t^tix\>^:i, zt^^i^imtmm<^±ii^mz^mB: 

[0014] ^mmW5 , 1 6 6, 274 A-^T1±. 
7>;l^c7)7-n >y ^i^-m-^mtMUl , ^ /I ^'yStl- 

J; '3 ^^ffi ^:mmmxmEtmmizmm i (^Mr^«s 

[0015] 7|^ffl^itll6 . 069, 2 0 5 A 1 ^\Z\% 

^w^-m.^zx.hmitti:mF^w.i:th'm:ii^hhij^^ 
X'hh. 

[0016] EP 1 008 640 AHCT^"; 

V 4i*7'o -y x^i- yyp -7 9^-& 

^w-mm ^fixm^^tK mti 43*7-0 -y 9 m^^^ 

T ^' ' / 'l it C 2 C 1 4 T/l-^/k*^ ^5 !> 7 O -y 

tiim.'Mt^^mv^tzmzim'mm^znLxm^^mim 
mm.mi\M-cn^xhh. -e^^i, -eoia^rfi^*^ 

^6, 069, 2 0 5A^t|Hl«tC) . ^ih-^iiEff* 

^-rmmx'm\^h\z\mwMmm.imk-th'm±^h 
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0 , wv:m^j:nm'mtt^ , 

[0017] :^3%mmmi±. ^vr^' v u-v^m^z 

[0018] ^-sm±^-msi^Mm^z^^tm^^-wm 

m^zMi- 1 ts«?sg*«s»oa;^t^ A - B - A .t-' y 
mt w^mm^zMLxmtifzm-^m^-tmB^ 

[ 0 0 1 9 ] lE^-o-r , :^mii. yn-y 

M^mt, smmm^i^rn -/^ (three sue 

cessive polymer blocks) Tft 
||-^#:7"n>7^'(i:, M-^*7-0'y^P (A) hP (B) 

- p ( A ) i±. ^^^;-< a 1 1 sco^a^A 1 ^-t^-r 
imAt^^x^^m^st^^m-^wtfzimm^i^y'^ 

- lufB^i-^5r< J: h 1 «0#*#:A 1 {±, 4 9 2 g/^ 

;W^ji> 3 0 0 0 0 g/^:;l'KllI(7)^i^-5j-^*M„ Srf -t 

CH2=CH (Ri ) (COOPJi) ( I ) 

mtixi^^^i ^fj-mmi^ ^tixv^i mmui^m-^ 3 0 
mi immm^. ^t&^h l < lim^mmi. t < 

V^'nv— ( a c r y 1 a t e d macromono 

m e r ) T"$> D . 

- P (B) :^^^<ti;lSc0^1;#;Bl^#W^ 

1. Jig^^ B li, X^m^tj: ^ m-^W t fz ( ±ft fi^fr 7" n 
'y:?&at, fi-^fryp-y^P (B) {i-8 0 
°C*^fb + 2 O'CiOl^J'ftfiS&^t, ^LX 

- mtm-^mxi ^ p ( a > mitm^ii^y'xi -y 

p (B) t%-tJiigftL^rv^] (^m^h^mzmm 

tlfzy'XJ^y^Thl. 
[ 0 0 2 0 ] {^-9 T , *l|BJi0lii±««^Jt07-O -y 

M^mi, 'J^-^j:<bh. 4i*^^S^ft7-n-y^'P (B) 
t;t04i*t0fi'&#:7'O-y:?'P (B) Sr K D Htf 2 oto 
S^ft7-n.y^'P (A) XMi&^tiXV^imiLP (A) 
-P (B) -P (A) ^^^Xm. ^LX/ttz!,^.. 

#;7n-y^P (A) h ZcO<^^cr,M-^i^y'n -y P 
(A) ^ffiDHtj2'?fOS'^#c7-n-y^'P (B) -flfiS; 
§flTV^I>WP (B) -P (A) -P (B) i■^^X' 
i&l [i:fl4t:±aUv:fi^*7'n.y^'P (A) ioit/ 



p (B) izmtmf^^mi] o 

[002 1 ] *l60JiO;®|±S3t^iJiO7-n .y ^'itfi-^#; 

^^ffiffl^tg-cfc^o mi^Mz. a-^*yn>y^p (a) 
t3j;t/p (B) com^hLKii^imm {zmmiii 

[P (A) - P (B) ] „t^ffii!|^|,} , P 

(A) tp (B) ff)M.vimi^i^ {ztamiii-mmM 

[[P(A)-P(B)] „]„Xttzli [ [P (B) - 
P (A) ] J ,X^/c(± [[P(A)-P(B)]J, 

X [p (A) -p (B) 1 ,ttdi-mm [ [p 

(A) -P (B) ] J „XL,if^(i [ [P (B) -P 

(A) ] j„xLp {zzx\ u±m^^tmmLn 
I) izm-^i-i) t^miz^^mi, zz^zmmzmt 
itmzm^MmLfzi>(^xh^. ^^t-^j:m&n>Mm 

■ri.ijor^v\ Z<7}Xo^j:mmi. ttz. M^ft7-p 

'y^'p (A) tixv^p (B) cn±mt^zco±^zmlffz& 
m^^WMzm^^^immn , m, p*j,);iK-q/jij^ 

m^-ti-^. nzmix. ztLiMim-'j i^^) 
Ti; y v-Yti:)i^mm:hh z t mt tv z 
mt^m^zv'u^ymmmtztcw ^ti^zitttz^ 
^A.ttz\±B(^t^=tm^wi^^ttit. 
[0022] :mm<nmmx'^mts: i -^(nmrn-m^^t 

7j<^-ft;j^^^y/7'Oh°l. y^;' n-7- ( h y d r o g 
enated ethylene propylene 
macromonomers) ^ / ttz\±7^mi\L 

X 1^ y / p ^ o -7 - #1:^ , 
[0023] ^IfflSix§^^^t=M=5rH^J(iK rate 
n L-1 2 53(ffiS) (Shell AG) "C* 

h.mmKra.ton L-1 2 53(Mi) (Sh 
el 1 AG ) \±^^m.t)^A 0 0 0 g/^;l^c7)V^'nV- 
Xh >0. ^^T^'Jly- h'gm^t^tl ( m e t h a c r 
ylate f u n c t i o n a 1 i z e d ) 19 ^ 

ixmmt^u (x^ky/7'^^y) mmmmm 
ttx^-ti. 

[0024] ^%m<7)Mmx'4mz^m^j:mm:'m^^i^ 

ltri"))\.m] ')T:iy 9-)]^i5lUtfzmm.nmi¥^^ 

[002 5] S&f+7n /7P (A) tfi^#c7-n-7^ 
F E ja^f TMMt^n^SmX. Ztl^c7)7'\J 

/?'P (4) ; &Bic^/>B^tMt(i#Stt#S*&fi£ 

[0026] m%m&^}L^^h "^mx^fzmvyij^x 



P (A) ?:fkf&^^lZti.m^T$yl, f&jfAimcO 

[ 0 0 2 7 ] * Jt, m^wyu y ^ p ( B ) ^^fiK?-^ 

CH2 = CH (Riii ) (COOR 

mmm.Tm^2t-^ 2 0 . tTjmz\iAt^h 1 4 . #(,i4 
t-h9 t L < {immshmr/u^m^rm-ti 

( b ) t:-:i;Ki:-^, m^zmtm'smi 1-5 

< t h-m^^L. mz. ^^Bm ( a ) <7)it-^mi 

eot^^l OOMa%i:l¥ (b) cr>it^miOt^l^4 0 

[00 29] :^mm(ommmm<^) 1 -omnco-mx 
(a) T\ m-oR^Hj^^mmmm^^m^-t 
^^'&mmmf&tfdit/^xf&i-f&^ hd xm^ 
KIT )vm^M.w.im ^izth ^mxhi o 

[ 0 0 3 0 ] l¥ { a ) co^Ri^coWm^MliT^ U fm 

tt*, mutry y;uK2-xf-/i,^3f->;i,<i,-K-ei) 
mz. mLfzT^'))vmy~x^Mzm'^'^hA9 
r9 'j;PSxxT/i^t t ^h\mwM ( a ) a^n-m- 
m\xht, mm\z^ i¥ ( a ) a^n-m-^c Lxm^^h 

CH2 = CH (RV ) (COOR 
[5^*. R« = H^;^C(±CH3-CS)^] T^SixT^I&^n 

7;i^^;t«&*R"*(c-i-*-r-S (^^) T^";;peii 
«ft-efcoTtj;v\ R"MBI5ra(i:, c-crsis 
-^&^^^:< 1 1 1 -^^tf^SE^Ii^' S^'ji, 1 4cory^ 

h (acrylatedcinnamates) fij 

l'?ii^±^^T■•^■g>-ffi^^ (III) xm^titT^') 

[0 0 3 5] tfzi^n^zmmi, {^ylyti 

)V) ms^^zm^^'^c^i^v^^htahZMt^^^^^ 
h \f =~MY/m^M ( b ) cOJiigft t LTffl^^S ; t 

-^^ixhh. ^mzw-mmMA vruynj^r/y^ 'jx. 
yxhh. 

[ 0 0 3 6 ] p ( b ) ff)^m.iffcr)tm^j:m^z\i^ mz. 

-^t^i O'B'ig'ftSfLfc: (functional Ize 
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t)\ fMUg^-J:l:*&fi-^#:7"n'7^'P (A) tP (B) 

[0028] *^BB«;iffi««iJi^*frj^r)lSr{±. « 

i)-Bti, TiEOll¥: 
(a) -las^ 

'R") (II) 

i, z^mLtz\\L-^\i7 9 y y 7> ;^, r ^ y 

[ 0 0 3 1 ] i it\ ^-Mt-^'im ( b ) 

ii, M-^L#l.t'riO^(vinylogous)ZM 

^■^^^^hi^^^hn.m.x'h'o . ^{zzMm^ffim^ 
\zm-h X 0 iz'§mmxismt^nx\^h^M.wxh 

^mi^m^zm.mth i 1 1 ^tg-c-j) i> . 

[ 0 0 3 2 ] ||( b ) tMLT . m^Wy'u -y9R 
{ B ) c'y^-yy.mw&m 2 0T:*}StiTTff 

( a ) tfzli ( b ) (^)s^M.i^t(^M^ikb'^xm^lco 

■mmx$)^. 

[0033] ^^mmimzw^^j: 1 -^commxii. ^ 

^Ba)^mi^^J^^j:< 1 1 1-3, i^tffif ( b ) mmi^ 
£?)i!'-^ < t 1 . ifLji^rn .y ^'itM^frc^^liR 

isE. mzmt-/-.:imms. if^mm. i^mzmm^zm 
^ymrm-^'d it:-Aa;mxtnmiXv^/ti::imm 
fimmxfmi^imimmi 1 oi.:i±#o i a tcM 

[0 0 34] fiiii>{i, fffc^tfiJKi, -jKsS; 

iR") (III) 

^ i^Mt ( ^ ) 7 ^ y 1^- h , v/H-fg^t 

(^^) T^'yi^-h. r^yt L<i±TS Kftg^t 
(^^) Ti^yi^-h. ^^j;t/■t/^h-;^xxT/^, f 
-/Px-T-;!-, yNnyy{t;b--;lx, ysn^^V-fbh-yT 
> , « filc^Si^Si^ & -^O f - ;t ft^^^fc J; l^- « mzM 

/t-ixTSF. f-zt-t-yi/y. x^;kf -;l^x-r;t^, 
JS^tf ri/P. JS-fkb'riyTyi3j; VTi? Unrih y;I/>i)5 

[0037] tfzmm±. y;mh kp^^-x^ 

/t-. r^'y;t/Mt Kn^i^Tnh°;l-. ;^^'T^' y^L-^t 

r^y;HS. ;><5'r^'y;Ht. ry;l-r;l-3-;l-, *7]< 
-^i-^ym. iE7M^'3yK. ^'^yig, r^y;ng 
'^.yy-fy. ri^y/Wt'^.yy^xyy. T^y;i-rs 
^))vmy ')^') yvk^sf ( b ) 

[0038] *|gHJ<:0iSEff«^iJc^SiJc7)^f:#tc*f iJ5:l§ 

mxu. »j:~^-)v^~<r)mwfxm^m&^m^ Lnh 
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[0039] *^Bg«jSJ±S«lJtfflV ^ ^ 7'0 -y ^ 

^#:&*B!c$-fi:'I.B*, HMt LT. ( c o n t 

roll ed-growth) ^^^'T^/I/Sffl, mUlG 
TRP [Sflij (group-transfer) ^i-" 

^imi^] , ATRP {m^m))y=JAJim^} . 

n=^^f^ i^'/TEMPOSms^, 4/-c(±#^tMCc 
(iRAFT^a [ffljS#Jn75^'-;^yf— i-gy (ra 
pid addition fragmentatio 

[0040] mmt IX. ^coxo^m-^wmm^rt 

[ 0 0 4 1 ] J: a tpm-^mWim^y^^^ft-mi 

xt^mt^ i.t£\m\mmkuzmm^^xhh. 
^m.mAix^ttzm-tj:^^:t,<Dififmx'h^. 
nmitrnm, imiii.mMzjxitxbt^t, 
ff^mmxhh. 

[0042] w§M-^cr)i%^{zm\-^mmii.. timz 
mmmtym ( mmn-^^v^yttzit n -^rs 

y) , "rvy mmT'^Vyttz\ij^f-ii:ii^>v'rV 
y) , ^^mMM mmviv:iiytfz\±^=yvy) . 

fi^*7n-/^P (A) fflco^SttJMI. f?);t{f 

ma i. ifn-^m'^'mmmw-f^ (nmrnxh h.mv^ 
hi. ttz. mm\ff^m.-^<^m.m^mLxm'th. 

[0 04 3] TEMPOM«4;L<tt-hn^^?->f 

fPtc J; h^m\m=Ji!)vmi^xw^w.i'k^&^^^m 

^Wi. y'JiDV^^mZ'f^m'^X^Ar (IVa) 
S/tii (IVb) H : 

[0 044] 

Utl ] 



O O 

(IVa) (IVb) 

[0045] l^LX\ Ri, R2, R3, R4, Rs. 
Rs. R^mlfR,\i. K\AzmiLLX. TIEO-ftl^Jfi)) 

tfz\m.Tim : 

i i ) mm. mmnxifm^mxhnxi^x^-^mmm 

i i i ) XXx/P-COORg. r)Vn^^^ F-OR 
io*5J:y^/t;t(irf^x*^— b-PO (ORu) 2 (; 
i-C\ Rg. R,o*3j:?/R„{il¥i i<7)a-c*l.) ] & 

[ 0 0 4 6 ] fb^-^f!) ( I V a ) ( I V b ) Ittfz 

immmm.^m^^mzm-^Lx\,^x 1 1 < . i^^-^ 

:^'0 5i^'/i?^l^ (macroradicals) t/iiiV 
nWlfflf'J (macroregulators) hLX 

[0047] m^mmfmmmh hxy%t<mm 

■ 2, 2. 5, 5~r-hyj<i->l'-l-^'PV'y-!V 
:t^v-;l' ( PROXY L ) . 3-^;kA'^ -f /l -PRO 
XYL,, 2, 2 - ^•',?< ^/L - 4 , 5-i- ?'n^^> /l. - 
PROXYL, 3-:t^y-PROXYL, 3-bKD 

$y-PROXYL. 3-7S.y^f-/l—PR 
OXYL. 3-;<h^i^-PROXYL. 3-t-7'^ 
/P-PROXYL, 3, 4-v-t-y^;l/-PR0X 
YL. 

• 2, 2, 6, 6-xh5^^;l--l-b°^y>>'ri;l/ 
:^^iy (TEMPO) , 4 -KyY ^lyr^i^-TEM 
PO. 4-^ hdfv— TEMPO, 4-^'nn-TEM 
PO. 4-h Hndriz-TEMPO, 4-:t^V-TE 
MPO. 4-rSy-TEMPO, 2, 2, 6, 6-f 
h5x^;P-l-b°'<Ui^-;l':t^>';l^. 2. 2, 6- 
h U^^;l-- 6 -x^;P- 1 -h-'^U 

■ N-t-7'^;l/ l-7x::i;L'-2-^^;l/7°ob° 

■ N-t-7->;l/ 1- (2-^7^;l/) -2-^^ 
;kTnbVP--h 0=^-9- 

■ N-t-7■■f;^ 1 ->^x-f;l.7j^x*y-2, 2- 
-f;lx7°n bVl^::^ b n^nf >f F . 

• N-t-7'^/l/-l->>Xyi;;k*X:^y-2, 2 
- i>"y f-;k7°o e/l-:! F V3^^^ K . 

■ N- ( l-7x-;i^-2-y^;k7°ne;l/) 1- 
i^x.i-jit^xt^y- 1 -y-f/i/X-f/t-r-Fn^Hf-^ F\ 
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[ 0 0 4 8 ] s h^shmmm-^-mt LxM.=mmy'j 

I ^ ^ L T ^ i 3 ^ P y y -fbft 1 a t Jt ( i 2 «U±{i 
Cu, Ni, Fe, Pd. Pt. Ru, Os, Rh. C 
o, I r, Cu. Agtfc(4Au«m^fflt^T6l^ft 
:^)^iX|> ( ab s t r ac t e d) [EP 0 824 
111 Al, EP 0 826 698 A1,EP 
0 824 110 Al . EP 0 84 1 34 
6 A1,EP0 850 957 A 1 ] „ gtCAT 
RP««^^r«rtgtt*W4t'S^^*ffl#f^m5, 9 4 
5, 491 8 5 4, 3 64 A 

^iii.xfm!mm5, 739, 487 K^^zi^tm 

[0049] iiOl 5i-7-n ■/ ^ftS^ft^^liS^*^^ 

I mmmzmm^zki-^^^mm , m i mm^a 
[ 0 0 5 0 ] u \i:y^m^m±-m.\,zimp ( b ) -m 

xim^tit. y-xi-y^'mmmi^tismT. 7'o y 
^ p ( A ) m(?)^immM ttzt^zyu y^p ( b ) 
1 mt rzi±2ma±^mM-t^ z t x-m-^w 

y'nyi^P (B) -P (A) -P (B) 

(B) -P (A) -M^*-y7°Uy^'§'&l>;ht.^ig 

[p (B) -p (A) ] ,xm^'ibhm^x-hh. 
mwj:mi^mmmizii. zc^mfimi^mmwm 
Lx^^'m^smj^imm-i z t imtsh<7)x^s^w. 

[00 5 1] mz. tfz. -"mmmL mnn , 
1,4, 4-Thyyx.~}i'-i , 4-=JUi-ty'i^y 

(VI) 

[ 0 0 5 7 ] ^mWXh D . ZZX. Pcii^i^T/P- 

iff IS*, mmtfzii^^m. mm. mmttzHj^^ 



tfzlil, 1, 4, 4-Tb77x^;k-l , 4-i/y 

>f y 7- ^ f ■ & ffl V ^ I, ^ t ^ ^tg-r-s> i> , ^ . 

ft^MiJ (coinitiators) 5:ffll,^l>ii: 

)V^=^^Mt-^m^^±Kh,. Zcr)^otj:^m±t.fz^ 
( 1 i gated) T-:t>'S^i;LTi>*n;i>tl-g>„ 

[0052] imzim^j:mm:ikh lx^brkft 

U& I'^mmuyyf^'^ yf~'y Hy(reversi 
ble a d d i t i o n- f r a gme n t a i o 
n) jiM^IS] iCOi^^RAFT^aji 
»ipfT-S)SWO 9 8/0 1478 AlfcJ:t>'WO 
9 9/3 1 144 K\\,zmmtlX\^hif. ^Z\,Zlt 
a;§ilTV^|,RJEft$IJ (react ion r e g i m 

e) ^m-^hh%wm\x'^\-^uzmuzwm:m 
9^n^'^^m.^^hn\z\tv^)^^f]~m-~Y 

[Mac r omo 1 e c u 1 e s 2000,33,2 

4 3-24 5] m^\z-Mmz:m\x-h o , z com^i^z 

li. 1 #S«gT'*S7'o 'y^mc^)S^mmMi^^-^ 
^ IX 2#g«g-C-**7"n y ^Mi'Mmm-'^^ 
■^lo ^y'ny^^<7iM-^mh'>tzmj^XKm»± 

^^^Lxmmm'itxh^\\ mmmmmz 
^^mm. mm^fimiwt^miz^j:^ (te^^or 
AFTifrntimmt^iz) . ^(T^m.. ^(^xd^zix 

^f^^^fz 7 n ,7 J' itie^S^ifi^ /cT.^ y ii^^ilffi* 

mtixijim"mxhi.. trz. rje^^btl^t^^-c 

^j:l-j^)^mxi±. VVi-^:(r-:r^^^-V (V) : 
[0053] 

[^1:2] 




(V) 



[0 0 54] ^#t=T;?yix-hcO*^TfflV^-6o 

[00 5 5] ^^j'T^yi^-bos-^tii, ^^r(v 

I ) (VII) cDhy^^;5?-#^^-b : 

[0056] 

[^1:3] 

(vn) 

coor, r;k3^-»f^ K-ORfcj;t^K*iSi^iS:3!p2 

[0058] :$^mM<^ms.tmmxm^hyvi >/ ^ Jtfi 
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fflff ai LMT.m (concentrative ext 
ruder) im&TTm^^XV'u 'y^it^^i^^rim 

[0 0 59] *l|0J«mg«3iJ(±, mfE7-0 y^^m 
i^ii:n^^j^TAM, ( I4^±t| ) 5 0 0 0 i^. 6 0 0 
0 0 0 g/-t;U. mi^ZS 0000;!)>A,450000g/ 

[0060] M-^ft7'n v ^ P ( B ) (7)^mi±imizl± 
7-'n '7 1 0 6 OmS.%. mz 5 0 

[00 6 1 ] ktpmmx'li. :^mnmsm 

«^iJt^flfflS* 5 0S-&.°otJ.T, #(C2 0*n^,4 0S1;% 

mmcymmm. m^ts:wm.im\zts:^fzmLmm 

SI, /Kfl^L^^bKsglSSI, ftg^^bkiRtfBlfcJ;!/^^ 

[00 62] ^m^ztmtpmmxn, 

"Sllg^^lli: L-THerculestfORegal ite 

R 9 1 (mm) imifizbt^Tti. 

[00 63] ^(Di:o^j:mm<7)^f^tl±mz. § ^>^:^ 

SSMIJ. i^t^E^flJ (compound i ng age 

n t s ) , ^^twjijffl. mmi. ^yyimm. mm 
m. ^mm. m&m (expandants). imm 
iiXt/zttzimim mlliA-yr^y7'y■y^'. n 

m&mm) im\i-th<7)i,mi,z-^mx'h'o%i. m^^z 
i. r)m\imzmm^mi~:ru -y ^^m^mzms\ lx 

!ti5, y i^T^^- h , ^tt^r 5 yttzn^'^t^ 

- b ^if^mmmmmmt Lxmv^h ; t h^mxh 

[ 0 0 6 4 ] SKt LT. ^?h3t:Mteffl*^"friE7'n .7 ^ 

^4^Jtc{±, ^yy'^ yx-T^P-. ^JiiiXyy'-fy^ 
;kx-r;l^ij it/Xyy-f y>f yrnh°;l/-x— r;^^: 
t\ BJir-feb7xyy. i?iji.{f2, 2-i^xb^^r 



-feb7x/y(Ciba Ge i g yi^Jij I r g a c u 
re 65ltLXX^mi) . 2, 
2-7x~;k-l-7i~/kx^'yy, ^^^h^ri^bH 
n^S^r-feb7xyy^t\ M^r^t-^r-^^b-zk 
M X 2 - ;>{ h - 2 - b K n ^ >■ T n b° ^ 7 X y y 
«iif 2— ^7^ 

^JiH" 1 -7X-/1/- 1 , 2-7°0^>°y>^':ty2- (O 

1,1., -«wt;{i, mm\ttz\iism\im^-^xm^ 
mm-h. m^^\,z^mm^^m^mmimm. 

(UV— crossl inking — accelera 
ting s ub s t anc e s ) J:MV>l.;i:*^''C# 

[006 5] *fe0Jt?X'SJ±}-t«^iJ^S3g-t^^J&^'!|f t= 

mx.mm^-rimm-mizm\^zti:h § 

Ki. ^c07>yFtfc!®ffi^MiO§^>^^J[ii^?^ 

m(^m.tfz\mwmx'^\^^i.x^fiim^z-m¥i^ 
t<zmi'fhzbxm\^fih. 

[0066] ««T-7°Tffiffl^tg^SJf 

mmzB,<n^tix\^mnmm, mm 

y^)i-A (--tfyxxr;!^, pet, pe, pp, bop 

P, PVC ) , ^X7- (we b s ) . 

F7 -f/I^A ( s c r i mme d film 
s)^i:\ ^LXtfzmm^ii^yi^y. HDPE. L 
DPE) i£?)'J>!.h{i^WC-S)Sclt& 

[0067] ;gJ±if«lf'J&l?1f S-tt-SJi^. MIEffi«'J 

ymyyrmmsofj'io 2 0 ow/cmcr,iii:nxm 
v^T. ^tL^2 0 o*^;',4 0 0 nm(7)mmcommt^zm. 

&fflV>;^^li?1itT-*^eg«i^ ^^y ftscita. ^Jitfm^ b- 

j^izxmit^^t'xnd. m^mizx^mmxit. yy 

m^^^ui^timz^^^tiim-^ii&<-tism 
xmiO]^ h immm^-tt <^timmxi, 'o'm. 

[0068] *^0f!Tii, mz. za}Uz%-mLfzM% 

Bmrnm^mmmmtmrnt tzimm^z^-x. ^^tix 
V » I, »«^-7\ mzim&Mmi^zmmt^^ h 

TTfflV^I>iti>g{!tL, :lZX\1. *iSflE 
[0069] ftf*l:i, ^mmt. ±tz. *BJll*c?)±i: 
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[0070] 

mm ^mm 

Vazo 67 DuPont 

Regal ite Hercules 
R9 1 



mt^ 1 3 mm«S«f— 7°)t&}f?tt?t A,>&^'5r«^Mt= 
#«§-fr;tffl««^^2 0mmxl 3m 

[00 7 1 ] ^^^mm-ti^/ammmm (shear 

adhesion t i m e s ) &#^:5i-ClE^L. 

18 0° mmmmumimiTBi^ tb2) 

^ffift^fWrSr-^SfiPE (TBI ) t7^.:(,iPP (TB 
2 ) T L- - 1 ■ (.,: f j 2 -li:>^J 2 k s c/ifi 'J * tfj ^ rc firlE 

^(rMUhl,zmitmT-T^mMMVJj'^^ 18 0° 

3 0 0 m m /jt<?)AS.X-B I # Lfz, -^X (^M 
MWm^tltz%m (control led-cl im 
ate)^ffTSia-CllSSL/io 
[0 0 7 2] S*^N/cmTig§t, i^X{±3[lIff-o 

^^■;^^S3i^'^v^^■57^- (gpc) 

y(size e xc 1 u s i on) ::?nvh^'77'f 
-] &ffll^T¥%3]-^»M„ (fi^^^-'^l:) fciM 

- jm'J:THF/0. lf4^%hU7;I^^npK 

- 7>;^?7A : PSS-SDV, ID 8. 0 

mmx 5 0mm 

- tJ'^A : PS S-SDV. 5^t linear o 
ne,#-^103. 1 06fcj;t>;'l OB, ID 8. Om 
mx3 00mm 

- Ttiyr -.TSP P 100 

- yy-y^X: 1. 0ml/4i- 

- ru-yam^ : 4 g/ 1 

- i±A^g:TSP AS 3 0 0 0 ; 
iOfrW 1 0 0 // 1 

- iSJK: 2 5r 



2,2' -TVt A ( 2 -xf-;k7°n 

M„=5 0 0g/t;l/. 
#3i-ttg=l. 4 

mmm-. 8 5-9 rc 

- i^tii^ :Shodex RI 71 
S^S^ftSIt (DSC) 

V u^^^-#'^— b^oiit^ : mmmt LX(^yy%io^ v 

Uf-;t;{?-41'^'— b ( IV) COmmiU&c romo 1 
ecules 2000, 33. 243-245*Jj:t/ 
Synth. Commun. 1988. 18. 1 531 
-1 536tfi^-5T4T-5fCo 
[0073] 

[^1:4] 




(iv) 



[0074] fi^^JIII 

mmm i : i o o o m i ff^m^Kmi^ztWhrnm. 

X-. Ux^zr9'))VmV')r-ny9:^)V^A00s.. iff 
>J h 6 0/9 5^133g. Vazo 
6 7 (MS) (DuPont) SrO. 12g,T-feh 

y^i 5gj3i;y>y^7j-^-4^'^^-h ( i v) i2. 
oog^i:a^i^io ^(nmm^zm'^i3Wij-^tdk. m 
^^mMTx-miLfz. ^<y)m.-^m^7 5'azMmLx 

MLtz., mz. Vazo 6 7 (MS) (DuPon 

t ) *■ 0 . 12 smv^x^mw^mmLtz. a mmtk 

\iZm.'^'^W±.^Wk, iWS'-y^ (batch) s R 

[0075] mz. 't^)m.^i^^m\'^)y'Jfi}vm.^m 

COA LCDMi^Kit-mizWltzm. ii^S^ft^r 3 3 0 g 
cOTi'^JfUmy'i-ii'.. 2 0 sc^T^'J/i-m.. 5 0scr>T 
-^V/l-m^i-fV. 1 00gcor-febyfcj;t/'2 00gi0 

mm*t^xey ■/ hxmiifz, a*^'x&2 oii- 
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L^j:if ^> 8 0 °azM»iLtz , 6 0 "C^O^fejiScffWaST- V a 
zo 6 7 (MS) (DuPont)&0. 12gJ[li 
tz. 2nmk. Vazo 6 7 (i^^) 5r 0 . 1 2 gffl 

v^TBiBS^^^M 4^rBia. ^com-^mi 2 o o g 
b° y .y h 5 0 g i^r-b b 

RL^LTVazo 6 7 (MS) ^0. 2gfflUTS 
Pa&&M4L, ^ LT 2 4B#PBKfi^&ffih$^f^. 
[00 76] ^IfTii;. lufS^^'v^^RTU^fflL. 7' 

(1:2) •r-4 0%t#S^Lfcft, 
tT2 0aagP«Regal ite R91(SM) 

(Hercules) hMZ':rvyYLfz, ZCOT^U 
jp^yn >y >y h t A^LT 

Ml-^in^^SUd*. xn-yh^>fx^fflv^Tm 

&?§M«Sg-r-if^*^'2 3;um«S a r a nTM"? PET 

^tJ;I.SS|^Sr 5 0 kGyiS j;lX2 0 0 kVcJOMUE 
(S1ftj;|>EB^f4) Tff-ofz. ZCD^miZ 
:*rffiTA, TB lfcJ;l^-TB2t«3g?il&fT'3!to 

[0 0 7 7] mmm2 

mmm i c^mmmmifz , r9 y ;^^yo -y ^'ss 

^*^fi^**^&«cLT3 OMfigPWRe g a 1 
ite R9 1(ffig) (He r cu 1 e s ) tJt^T' 

A, TB lfcJ;tifTB2(C|fl^-oTffofCo 
[0078] 3 : 1 000 m LcTJ^-^MftcJn 

^ffi 0 ftftt , i iwzry y y^K h y r a y 3 

60g, ^^'T:?y /H§-f y ^■.}V~lV^ 4 0 g . 
?S*(;0Xt°y7b60/95^133g, Vazo 6 
7 (ffiM) (DuPont)&0. 12g. 7-bfy& 
1 5gfo'i:?/>y^^;^-4<^^-N ( I V) &2. 00 

M»T t-^ffl L/C , r <m^m: 7 5 C (cSn;f i L T fi^ 

fz.mz^N^xo 6 7 (MS) (DuPont)^ 

0. \2mv^xwm^mm.fz. Ammk\.zmi 

^^±.^^fz\k. iiOA'-y^^RTU^atX. «^ 

[ 0 0 7 9 ] ^(rm.^^^>m(r)=yVf})vm^w^ 

^ff)m^u.mm\z3Ltzm. citos^ft^ 6 3 5 g 

m. 1 00gc0N-t-7--f;k7:?y;t/rSF. 15g 
t?)iE7lc-7ly-<yiS, 1 OgcOEbe c r y 1 P36. 
1 5 0 gcOT-fe b yi5 j;t/'3 0 0 g^D^tam^tO;?, t° 

y -y b x-mi Ltz . m.m:ffx ^ 2 0 ^mmL^ lxk^ 
m(^m%i: 2 mi tzm. ^timnL ^j:tj- t^Qo-az 

tm^Ltz. 6 0 °C tO^feltMST- V a z o 6 7 ( ffi 
fS) (DuPont)SrO. 20 sMUz. 21^^^. 
Vazo 6 7 mm) ^0. 2 0gjiV^fcSSte^^ 



ttL. 3B#fi!a, iiOS^!f%^3 OOgOffam^fi^ 
;^ty "y b6 0/9 Sfciti^'l 0 0gOT-tbyT-#R 
6Wi. iifl&2 0 0gO#am*cOXt°y y 

b6 0/9 sfciy'i oogcor-feby-c^s^L. -et 

TVazo 67 (fSM) ^0. 2 gffll^fcBfflfe^^l 

iSL. ^LX2Amnmzm^^w±.^^tz. 

[0080] ^MTii, tffiE^^''y f-^RTtCi^aiL, y 

(1:2) -c-4o%(i#«^t/-cft, m-^wm^mmz 

L-C20Sig|5i^Re ga 1 i t e R9 1(MS) 
(He r c u 1 e s ) hMzyV^YLtz. ^COT^U 
>y ^'Jt^-^f^&KS^^^ b'^ >y b t^AtLT 

igfiEig-^^^Lf^^, x^>yb^>f^&fflMT^^^ 

imi^mTm^¥ 23/xmi7)SaranT^0PET 
5 0 g /m2 C^M^t'ffia Lfz. ^COioiZ 

^?h^^« (Eltosh)t20 m/^^i^^;k b®« 

x-emmtzt^zx^mmn-otz, mz, z(D^fm 

^ZjjmTA^ TBl}3i:l/TB2izmoim^:'^7'yfz, 

[008 1] mmmA ■. mmm3(7)m\mim^mifz. 
T9 7 ^^m-^mm-^#mi:m^z ix 

3 0*fia5«50Rega 1 i te R9 1(ffiM)(He 

r c u 1 e s ) tmzy'uyYLtz. msmMx-^mi 

n-otzm. SSiJ&^r^TA, TB li3j;t>'TB2tCt^'5 

xmmuz. 

[0082] mtm 5 : 1 000 mLc^Mi^mmzM 

iwo mfx . zMzr^ 'j /nt b y r a > ^ ->i ^ a 

0 0 g , #a=Sr**«7)X b y 'y b 6 0 / 9 5 2r 1 3 3 

Vazo 6 7 (ffiS) (DuPont)SrO. 1 
2g. r^by&l 5gfcJ:t/bU^^;&-*'^^-b 
( I V ) & 2 . 0 0 gtta^^i« i^SiJEMc^lM^* 3 

E1f-5/Sf*. fi-^&a*TTMSL./S„ ;i7)?Fc^!t^))^7 

S-^^ 4 Btfal^Jfi l tz „ i^tC . V a z o 6 7 ( fSfl ) 

(DuPont)&o. 1 2 sm^^xnmmmmt 
tz. A^mmMzmti^Wit^^fzm. ^WN'-y^srR 

[0083] mz. ^(Dmmi^'m(Dyi^f})vm^m 

(DA Lc^S-^KJiBffltc^Lf^l^. LCDm^W'k 6 3 5 g 
<?)r^'y;kS2-x^;l'/\^J/;k, 4 0gS0T?'y;l- 

1 00 gcoN-t -7'^;i/r^?y;brs b\ isg 
toiEyRv^^f yiS, 1 0 gcr)T9 y^i-K^yvw i 
50gc^T-bbyfcj;W3oog '7)mm:m^.<r)x b y 

<ybT-*RLrc„ 

[0084] & 2 Qjff^mL^ LXKmt(Dm. 

%^2wn-)tz^k. ^fi^mi-L^xt^^&o'aztmL 

tz. 6 0°Ct?)^ftSST-V a z o 6 7 ( |S#) ( D 
uPont)^0. 2QstwUz. 2Mi. Vazo 
6 7 mm) ^0. 2 0gfflV^fcSI3te^^*L. 3 
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mm^k. zcou-^m 300 go#a^:m*io;^eu y 

Paia, ^iiSr 2 0 0 g<:^m5:»*<7)xeu -yhbO/ 
9 5t3j:t>'l 0 0g<7)r-fehyr#i?t. ^tTVaz 
o 67 (ffiM) ^0. 2gfflv^^:B^fe^«L. ^ 

[0085] ^i|-rii;. ffie^ v:/f-*rRT(cJ^9L , 7' 

(1:2) •r-4 0%tC#S^L^cft, fi^*^^*&S**{C 
LT3 QS4S|!«Re ga 1 i t e R9 1([SM) 
(Hercules) t^^tC7'Vy H t/t<, iWTi^U 

trmm^fMXn^ti^ 23;L<mi7)SaranTa'9PET 

m^m^W ( E 1 t o s h ) iZ2 0m/jf(7}Kil hmtS. 

T■■6 031t-^ttJ;D.^I^&^f'^^^. mz, za)fi^f&m 
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ABSTRACT 



A pressure sensitive adhesive based on block copolymers 
which have at least one unit composed of a series of three 
alternating polymer blocks P(A) and P(B), wherein 

P(A) represents a homopolymer or copolymer block 
formed from a component A which itself comprises at 
least one acrylated macromonomer of general formula 



CH2=CH(R')(COOR") 



in which R^'=H or CH3 and R" is an aliphatic linear, 
branched or cyclic, unsubstituted or substituted, 
saturated or unsaturated, alkyl radical having more 
than 30 carbon atoms, and the average molecular 
weight M„ of said at least one macromonomer being 
between 492 g/mol and 30 000 g/mol, 
P(B) represents a homopolymer or copolymer block 
formed from a monomeric component B which itself 
comprises at least one monomer Bl, the polymer block 
P(B) having a softening temperature of from -80° C. to 
+20° C, and the polymer blocks P(A) being immi.scible 
with the polymer blocks P(B). 

19 Claims, No Drawings 
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PRESSURE SENSITIVE ADHESIVE, 
PARTICULARLY FOR APOLAR SURFACES 

The invention relates to pressure sensitive adhesives 
based on block copolymers, said block copolymers com- 5 
prising at least the unit P(A)-P(B)-P(A), composed of a 
middle polymer block P(B) and of two polymer blocks P(A) 
surrounding the middle polymer block P(B), or the unit 
P(I5)-1'(A)-P(B), composed of a middle polymer block P(A) 
and of two polymer blocks P(B) surrounding the middle 10 
polymer block P(A), to the use of such adhesives, and to a 
process for preparing them. 

In industry, hotmelt processes operating with solventless 
coating technology are of growing importance in the prepa- 
ration of pressure sensitive adhesives. In general, environ- 15 
mental regulations and increasing costs are forcing forward 
the development process of such adhesives. Besides .SIS 
(styrene-isoprene-styrene copolymers) systems, acrylic 
polymers are increasingly being applied from the melt as a 
polymer film to backing materials. Moreover, for specialty 20 
applications, pressure sensitive adhesive tapes which feature 
very low outgassing are needed. This is something which 
can be ensured only by means of hotmelt processes, since 
conventional coatings applied from solution always still 
contain small fractions of residual solvent. 25 

Additionally, there is a growing need for acrylic presstire 
sensitive adhesives on apolar surfaces. In industry, the use of 
plastics is on the increase, owing to the weight reduction 
they offer as compared with conventional metals, and, 
accordingly, adhesive bonds are being formed more and 30 
more on these siibslrales. Since the large number of their 
ester groups makes polyacrylates relatively polar, bond 
strength can be increased only by using resins of similar 
polarity. Although these resins exhibit good bond strength on 
polar surfaces such as steel, their bond strengths to apolar 35 
surfaces are mediocre and inadequate for the majority of 
applications. 

U.S. Pat. No. 4,418,120 A describes crosslinked pressure 
sensitive adhesives comprising rosin ester resins, which 
possess good bond strength to polypropylene. Owing to the 40 
unsaturated nature of the resin, however, the UV stability of 
these adhesives is poor. The bond strengths to the apolar 
surfaces as well are relatively low. 

U.S. Pat. No. 4,726,982 A describes crosslinked pressure 
sensitive adhesives featuring high bond strength to inks and 45 
paints. The copolymers of acrylic esters and N-vinyl-2- 
pyrrolidone are blended with tackifiers such as poly 
(isobornyl methacrylate), pentaerythritol esters of rosins, 
and mixed aliphatic/aromatic resins. 

Here again, relatively polar resins are used to increase the 5n 
bond strength to apolar surfaces. The tackifiers mostly 
described, however, possess unsaturated compounds which, 
in the hotmelt process, can lead to, instances of gelling; 
additionally, after bonding, the unsaturated compounds 
undergo aging or weathering under UV light and, 55 
accordingly, the adhesive properties suffer over a prolonged 
period of time. 

In EP 0 707 604 Al, polyethylene/butylene macromono- 
mers are used for copolymerization with acrylates. As a 
result, phases are formed which have a low glass transition 60 
temperature, which in turn allow the adhesives to flow on 
apolar surfaces and thus ensure high bond strengths to PE 
and PP. A disadvantage is the poor conversion of the 
polymerization process described. Furthermore, the mac- 
romonomers are copolymerized randomly, and so no 65 
domains are able to form. Such domains would offer regions 
in which even very apolar resins would be soluble. With 
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these pressure sensitive adhesive tapes, therefore, only a 
relatively low bond strength to apolar surfaces is attained. 

Furthermore, the polyacrylates described are very diflS- 
cult to process as hotmelts because the high residual mono- 
mer fractions impact negatively on the concentration 
process, and migration within the pressure sensitive adhe- 
sive tape can have an adverse effect on the long-term 
adhesive properties. 

In contrast, styrene-isoprene-styrene (SIS) block copoly- 
mers are widespread as elastomers for hotmelt-processable 
pressure sensitive adhesives [preparation processes: 

U.S. Pat. No. 3,468,972 A; U.S. Pat. Nos. 3,595,941 A; 
use in pressure sensitive adhesives: 3,239,478 A; U.S. 
Pat. No. 3,935,338 A] with high bond strength to apolar 
surfaces. Their effective processability is achieved by 
means of a relatively low molecular weight and by 
means of a specific morphology [EP 0 451 920 Bl]. 
These pressure sensitive adhesives can be crosslinked 
very effectively with UV light in the presence of 
photoinitiators or with electron beams, since the middle 
blocks contain a large number of double bonds. 
Nevertheless, these elastomers are not without their 
disadvantages, such as, for example, severe aging under UV 
light (i.e., in daylight too) and in an oxygen/ozone atmo- 
sphere. Moreover, owing to the formation of hard block 
domains comprising the hard polystyrene end blocks, effec- 
tive flow on apolar surfaces is prevented. The same applies 
to other block copolymers which possess a middle block 
containing at least one double bond [U.S. Pat. No. 5,851 ,664 
A]. 

Another very unfavorable property of styrene-isoprene- 
styrene block copolymers for the application is the relatively 
low thermal shear strength. These pressure sensitive 
adhesives, accordingly, are unsuited to applications within 
relatively high temperature ranges. 

U.S. Pat. No. 5,314,962 A describes A-B-A block copoly- 
mers as elastomers for adhesives, which possess A domain 
formation as their cohesion-forming feature. As a result of 
the selection of the comonomets used, however, only low 
bond strengths can be realized on apolar surfaces. 
AdditionaUy, these polymers are not compatible with highly 

''eP 0 921 170 Al describes A-B-A block copolymers 
which have been modified with additions of resin. Here 
again, owing to the selection of the comonomers and added 
resins, only low bond strengths can be realized on apolar 
surfaces. 

EP 0 408 429 A I and LP 0 408 420 Al described A-B-A 
block copolymers which, however, were synthesized by 
living anionic polymerization. Because of the absence of an 
acrylic acid fraction, however, these polymers are unsuited 
to use as pressure sensitive adhesives, since the internal 
cohesion of the middle block is too low and at least a low 
fraction of polar monomers is required for bonds to steel. 
Because of the anionic polymerization, it is not possible to 
use acrylic acid comonomers or other hydroxyl- 
functionalized acrylate comonomers, such as hydroxyethyl 
acrylate, for example. And, again, highly efEcient flow on 
apolar surfaces is prevented by the use of the conventional 
domain-forming polymers, such as PMMA or polystyrene. 

In U.S. Pat. No. 5,166,274 A, this acrylic acid deficiency 
is compensated by hydrolyzing block copolymers of lert- 
butyl methacrylate in order to liberate the carboxylic acid 
function. On the industrial scale, however, this method 
cannot be applied to pressure sensitive adhesives, since the 
hvdrolysis step is very costly and time consuming. 

'in U.S. Pat. No. 6,069,205 Al, diblock and triblock 
copolymers are described which are prepared by an atom 
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transfer polymerization and utilized for adhesives. This 
method too is unsuitable for preparing pressure sensitive 
adhesives, since it uses relatively high catalytic amounts of 
heavy metal compoimds which would have to be removed, 
in a cumbersome operation, by extraction processes. 

EP 1 008 640 Al describes styrene block copolymers 
comprising an acrylate middle block composed, however, of 
the common to C-^^ alkyl acrylates. Because of the 
restriction of the comonomers and, associated therewith, the 
restriction of the resins which can be used, only low bond 
strengths to apolar substrates are achievable with these 
polymers. Moreover, metal salts are used to prepare these 
polymers too (in analogy to U.S. Pat. No. 6,069,205 A), 
which would have to be removed, again a ctmibersome 
operation, for pressure sensitive adhesive tape applications. 

It is an object of the invention to provide improved 
pressure sensitive adhesives based on polyacrylale which do 
not have the disadvantages of the prior art, or in which said 
disadvantages are reduced. 

Surprisingly and unforeseeably for the skilled worker, this 
object is achieved by the inventive pressure-sensitive adhe- 
sives as specified in the claims. The main claims relate in 
particular to pressure sensitive adhesives which have an 
aging behavior better than that of SIS compositions, a bond 
strength to apolar surfaces which is higher than that of the 
conventional, prior art A-D-A polyacrylate pressure sensi- 
tive adhesives, and an excellent compatibility with very 
apolar resins. 

The invention accordingly provides a pressure sensitive 
adhesive based on block copolymers, said block copolymers 
having at least one unit composed of three successive 
polymer blocks, said three successive polymer blocks being 
chosen in alternation from the group of the polymer blocks 
P(A) and P(B), wherein 

P(A) represents a homopolymer or copolymer block 
obtainable from a component A which is composed of 
at least one monomer Al, 
said at least one monomer Al being an acrylated mac- 
romonomer of the general formula 

CHj— CHCROCCOOR") (0 

in which R^=H or CH3 and R^^ is an aliphatic linear, 
branched or cyclic, unsubstituted or substituted, saturated or 
unsaturated alkyl radical having more than 30 atoms, the 
average molecular weight M„ of said at least one mac- 
romonomer being between 492 g/mol and 30 000 g/mol, 
P(B) represents a homopolymer or copolymer block 
obtainable from a component B which is composed of 
at least one monomer Bl, the polymer block P(B) 
having a softening temperature of from -80° C. to +20° 
C, and 

the polymer blocks P(A) are not homogeneously miscible 
with the polymer blocks P(B). 

Accordingly, the block copolymers of the inventive pres- 
sure sensitive adhesive comprise at least the unit P(A)-P(B)- 
P(A) composed of a middle polymer block P(B) and of two 
polymer blocks P(A) enclosing the middle polymer block 
P(B), and/or the structural unit which is inverse to this, i.e., 
at least the unit P(B)-P(A)-P(B) composed of a middle 
polymer block P(A) and of two polymer blocks P(B) enclos- 
ing the middle polymer block P(A), subject to the above- 
described provisos for the polymer blocks P(A) and P(B). 

Tlie block copolymers for the pressure sensitive adhesive 
of the invention can be prepared and used to advantage in a 
very wide variety of structures. ExpKcitly, reference may be 
made to linear or branched chains of the polymer blocks 
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P(A) and P(B), corresponding for example to a general 
structure [P(A)-P(B)]„, to star polymers of P(A) and P(B), 
corresponding for example to the general structures [[P(A)- 
P(B)]„LX or [[P(B)-P(A)]„LX or [[P(A)-P(B)]„LX[P(A)- 

5 P(B)]j,]^, or to the general structures [[P(A)-P(B)]„]„XLp or 
[[P(B)-P(A)]„],„XL„, in which L here can denote different 
radicals. The enumeration of these structures is intended 
only by way of example, without representing any limita- 
tion. The structures also embrace all of the "asymmetric" 

10 structures in which all of the polymer blocks P(A) and P(B) 
meet per se the definitions set out above, but in which the 
indices n, m, p and q imply only the multiple occurrence of 
the individual units but not their chemical or structural 
identity. L can with preference be radicals which, for 

15 example, represent poly(meth)acrylates but which do not 
inherently have a block structure. Also included here are 
homopolymers of the components A or B. 

In one procedure which is advantageous in the sense of 
the invention, macromonoers Al used comprise hydroge- 

20 nated ethylene/propylene macromonomers and/or hydroge- 
nated ethylene/butylene macromonomers which possess a 
glass transition temperature of not more than 0° C. and carry 
an acrylate or methacrylate end group. 

One very preferred example used is Kraton L-1253'f" 

25 (Shell AG). Kraton Liquid L-1253™ (Shell AG) is a mac- 
romonomer having a molecular weight of 4 000 g/mol, is 
methacrylate functionalized, and possesses a saturated poly 
(ethylene/butylene) unit as aliphalic side chain. 

In a procedure which is very advantageous in the sense of 

30 the invention, the macromonomers used comprise aliphatic 
acrylates, such as triacontanyl acrylate, and also higher 
homologs. 

In order to obtain good immiscibihty of the polymer 
blocks P(A) and of the polymer blocks P(B) it is of advan- 
35 tage to make these blocks highly different in polarity and so 
to ensure optimum phase formation. It is therefore advan- 
tageous to choose preferably apolar monomers as a further 
monomers of component A for the synthesis of the polymer 
blocks P(A). 

40 For improved phase separation it is also possible to 
copolymerize monomers having a high glass transition tem- 
perature for the polymer blocks P(A). Advantageous 
examples which are used as comonomers for component Al 
are vinylaromatics, methyl methacrylates, cyclohexyl 

45 methacrylates, and isobornyl methacrylates. Particularly 
prcfcrrctl Lxaniplcs arc methyl methacrylate and styrene. 

As cunipont 111 A il is also possible to use mixtures of the 
above-described macromonomers with the monomers set 
out below that are used to form the polymer blocks P(B), 

.50 provided the mixing proportions are chosen so that the phase 
separation of the polymer blocks P(A) and P(B) is still 
ensured. 

In an advantageous development of the pressure sensitive 
adhesive of the invention, component B is composed at least 
55 in part of monomers Bl which are chosen from the follow- 
ing groups: 

(a) acrylic and methacrylic acid derivatives of the general 
formula 

60 CHj— CH(R"')(COOR"') (It) 

in which R'''"=H or CH3 and R'^ represents a linear or 
branched aliphatic alkyl chain having from 2 to 20, 
preferably from 4 to 14, in particular from 4 to 9 
g5 carbon atoms, 

(b) vinyl compounds, especially those which have one or 
more functional groups capable of crossUnking, 
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component B being composed in particular of from 60 
to 100% by weight of compounds from group (a) and 
from 0 to 40% by weight of compounds from group 
(b). 

In one advantageous variant of the pressure sensitive 5 
adhesive of the invention, it is possible for group (a) to use 
acrylic monomers of the general formula (II) in which the 
group — OR^^ constitutes or comprises a functional group 
for crosslinking of the pressure sensitive adhesive. 

Preferred examples of group (a) monomers are n-butyl 10 
acrylate, n-pentyl acrylate, n-hexyl acrylate, n-heptyl 
acrylate, n-octyl acrylate, n-nonyl acrylate and their 
branched isomers, such as 2-ethylhexyl acrylate, for 
example. Furthermore, the mcthacrylatcs corresponding to 
the abovementioned acrylates are among preferred examples 15 
of the group (a) monomers. Compounds which lend them- 
selves outstandingly to use as group (a) monomers are, 
additionally, isobutyl acrylate, isooctyl acrylate, and 
isobornyl acrylate. 

Vinyl compound group (b) monomers here are all mono- 20 
mers containing a vinylogous double bond capable of 
polymerization, especially those in which this double bond 
is activated for polymerization by functional groups. In this 
sense it is also possible to classify (meth)acrylates within the 
group of the vinyl monomers. In respect of group (b) it is 25 
preferred to use monomers which lower the glass transition 
temperature of the polymer block P(B), alone or in combi- 
nation with other monomers, especially those from groups 
(a) or (b), to below 20° C. 

In one very advantageous embodiment of the invention, at 30 
least one of the monomers of component B, especially at 
least one of the group (b) monomers, is chosen such that it 
contains one or more functional groups which can be used 
for a crosslinking reaction of the block copolymer, espe- 
cially lor a thermal or radialion-chcmical crosslinking, and, 35 
very particularly, for a crosslinking which is induced and/or 
assisted by UV radiation or by irradiation with electron 

With particular advantage, these can be (meth)acrylic 
derivatives containing unsaturated alkyl radicals in the radi- 40 
cal R''^, of the general formula 

CIl2=CII(R'0(COOR'") (lit) 

in which R^=H or CH3. Preferred for R"^ are alkyl radicals 
having from 3 to 14 carbon atoms which contain at least one 45 
C-C double bond. For acrylates modified with double bonds, 
allyl acrylate and acrylated cinnamates are particularly 

advantageous. 

Additionally here and with great preference it is also 
possible to use acrylic monomers of the general formula (III) .50 
in which the group — OR" represents another functional 
group for crosslinking of the adhesive or comprises one or 
more further and/or different functional groups for crosslink- 
ing of the adhesive. 

Moreover, it is also possible, very advantageously, to use 55 
as group (b) monomers vinyl compounds having further 
double bonds which do not react during the (radical) poly- 
merization. Particularly preferred examples are isoprene and 
butadiene. 

Preferred examples of group (b) monomers further 60 
include vinyl acetate, acrylamides, photoiuitiaters function- 
alized with at least one double bond, tetrahydrofuryl 
acrylate, hydroxy-functionaHzed (meth)acrylates, carboxyl- 
functionalized (meth)acrylat6s, amine- or amide- 
functionalized (meth)acrylates, and also vinyl esters, vinyl 65 
ethers, vinyl halides, vinylidene halides, vinyl compounds 
containing aromatic ring systems and heterocycHc systems 



in a position, especially vinyl acetate, vinylformamide, 
vinylpyridine, ethyl vinyl ether, vinyl chloride, vinylidene 
chloride, and acrylonitrile. 

As group (b) monomers it is also possible to use, with 
advantage, hydroxyethyl acrylate, hydroxypropyl acrylate, 
hydroxyethyl methacrylate, hydroxypropyl ethacrylate, 
acrylic acid, methacrylic acid, allyl alcohol, maleic 
anhydride, ilaconic anhydride, itaconic acid, benzoin 
acrylate, acrylated benzophenone, acrylamide, and glycer- 
idyl methacrylate. 

In another very advantageous embodiment of the inven- 
tive pressure sensitive adhesive, functional groups capable 
of crosslinking are introduced which are capable of a 
crosslinking reaction under the effect of thermal energy. 
Greatly preferred in this context arc hydroxyl, carboxyl, 
epoxy, amide, acid isocyanato or amino groups. 

For preparing the block copolymers used for the pressure 
sensitive adhesives of the invention it is possible in principle 
to use any polymerization which proceeds in accordance 
with a controUed-growth radical mechanism, such as, for 
example, GTRP (group-transfer radical polymerization), 
Al'RP (atom-transfer radical polymerization), nitroxide/ 
TEMPO controlled polymerization or, very preferably, the 
RAFT process (raid addition fragmentation chain transfer) 
or a modified RAFT process. 

Alternatively, the polymers may also be prepared by a 
living anionic polymerization, sequentially or using a 
difunctional initiator. A prerequisite for this is that the 
monomers used do not include any compounds which might 
interrupt or terminate the anionic polymerization. 

The polymerization can be conducted in the presence of 
an organic solvent or in the presence of water, or in mixtures 
of organic solvents andy'or water, or else without solvent. It 
is preferred to use as little solvent as possible. Depending on 
conversion, temperature, and method, the polymerization 
time is between 6 and 72 hours. 

In the case of solution polymerization, the solvents used 
are preferably esters of saturated carboxylic acids (such as 
ethyl acetate), aliphatic hydrocarbons (such as n- hexane or 
n-heptane), ketones (such as acetone or methyl ethyl 
ketone), aromatic solvents (such as toluene or xylene), 
special boiling point spirit, or mixtures of these solvents. For 
polymerization of the very apolar macromonomers it is very 
preferable to use for polymer block P(A) apolar solvents, 
such as aliphatic hydrocarbons or special boiling point 
spirits. For polymerization in aqueous media or in mixtures 
of organic and aqueous solvents, it is preferred to add 
emulsiflers and stabilizers for the polymerization. Polymer- 
ization initiators used are customary radical-forming com- 
pounds such as, for example, peroxides, azo compounds, 
and peroxosulfates. Initiator mixtures ate also outstandingly 
suitable. 

If the polymers are prepared by TEMPO- or nitroxide- 
controUed controlled-growth radical polymerization, then 
for the purpose of radical stabilization, nitroxides of tjfpe 
(IVa) or (IVb) are used: 

(IVa) 
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-continued 



T 



in which Rj, R2, R3, R4, R5, Rg, R7, and Rg independently 
of one another denote the following compounds or atoms: 

i) halides, such as chlorine, bromine or iodine 

ii) linear, branched, cyclic, and heterocyclic hydrocarbons 
having from 1 to 20 carbon atoms, which can be 
saturated, unsaturated, and aromatic, 15 

iii) esters — COOR9, alkoxides — ORjo and/or phospho- 
nates —?0(OR^j)., in which Rg, R^, and R^ are 
radicals from group ii). 

The compounds (IVa) or (IVb) may also be attached to 
polymer chains of any kind and can therefore be used for 20 
constructing the block copolymers, as macroradicals or 
macroregulators. 

As controlled regulators for the polymerization it is more 
preferred to use compounds of the following types: 

2.2.5.5- tetramethyl-l-pyrrolidinyloxyl (PROXYL), 25 

3- carbamoyl-PROXYL, 2,2-dimethyl-4,5-cyclohexyl- 
PROXYL, 3-oxo-PROXYL, 3-hydroxylimine- 
PROXYL, 3-amiaomethyl-PROXYL, 3-methoxy- 
PROXYL, 3-t-butyl-PROXYL, 3,4-di-t-butyl- 
PROXYL -'0 

2.2.6.6- lclram6thyl-l-piperidiayloxy (TEMPO), 

4- benzoyloxy-TEMPO, 4-methoxy-TEMPO, 4-chloro- 
TEMPO, 4-hydroxy-TEMPO, 4-oxo-TEMPO, 
4-amino-TEMPO, 2,2, 6,6 .-te tr aethyl- 1 - 
piperidinyloxyl, 2,2,6-trimethyl-6-ethyl-l- 
piperidinyloxyl 

N-tert-butyl l-phenyl-2-methylpropyl nitroxide 
N-tert-butyl l-(2-naphthyl)-2-methylpropyl nitroxide 
N-tert-butyl l-diethylphosphono-2,2-dimethylpropyl 40 
nitroxide 



example. The molecular weight of the polymer is deter- 
mined by the ratio of initiator to monomer. In order to 
construct the block structure, the monomers for block P(A) 
are added, after which the monomer(s) for block P(B) is 
(are) added in order to prepare the polymer block P(B)-P 
(A.)-P(B). Alternatively, P(B)-P(A)-M can be coupled by a 
suitable difunctional compound. In this way, star block 
copolymers [P(B)-P(A)]„X are also obtainable. Examples of 
suitable polymerization initiators include n-propyllithium, 
n-butyUithium, 2-naphthylUthium, cyclohexylUthium and 
octylUthium, without wishing this enumeration to constitute 
any unnecessary restriction. 

Furthermore, it is also possible to use difunctional 
initiators, such as l,l,4,4-tetraphenyl-l,4-dilithiobutane or 
l,l,4,4-tetraphenyl-l,4-dilithioisobutane. Coinitiators can 
also be used. Examples of suitable coinitiators include 
lithium halides, alkali metal alkoxides, and alkylaluminum 
compounds. This technique is also known as hgated anionic 

As a \ \ pid'ci red variant for the preparation a modified 
RAl r pidCLss (iLAtrhible addition-fragmentation chain 
translci ) is cai iicd out. The RAFT process is described in 
detail in the documents WO 98/01478 Al and WO 99/31144 
Al, although the reaction regime described could not be 
used to prepare any materials suitable for pressure sensitive 
adhesives. Suitable with particular advantage for preparing 
used for the pressure sensitive adhe- 
: trithiocarbonates [Macromolecules 
/hich case, in a first step, monomers 
polymerized and, in a second step, the 



the block copolymer: 
sives of the invention. 
2000, 33, 243-245], ir 
for the end blocks ar 



middle block is polymerized. Following the polymerization 
of the end blocks, the reaction can be terminated and 
reinitiated. As a result of repeated initiation the conversion 
achieved — ^in contrast to the original RAFT process — is 
good, so that the block copolymers prepared can also be 
used as acrylic pressure sensitive adhesives. It is also 
possible to carry nut polymerization sequentially without 
interrupting the reaction. In one very advantageous variant, 
the trithiocarbonate (V) is used for the polymerization, 
particularly of acrylates: 



N-t( 



,2-din 



ithylpropyl 



N-(l-phenyl-2-methylpropyl) 1-diethylphosphono-l- 

methylethyl nitroxide 
di-t-butyl nitroxide 
diphenyl nitroxide 
t-butyl t-amyl nitroxide. 

As a further controlled polymerization method, use may .50 
be made of atom transfer radical polymerization (ATRP), in 
which preferably monofunctional or difunctional secondary 
or tertiary halides are used as initiators and the halide(s) is 
(are) abstracted using complexes of Cu, Ni, Fe, Pd, Pt, Ru, 
Os, Rh, Co, Ir, Cu, Ag or Au [EP 0 824 111 Al; EP 0 826 55 
698 Al; EP 0 824 110 Al; EP 0 841 346 Al; EP 0 850 957 
Al]. The various possibilities of ATRP are described further 
in the documents U.S. Pat. Nos. 5,945,491 A, 5,854,364 A, 
and 5,789,487 A. 

The block copolymer can also be prepared by anionic 60 
polymerization. In this case the reaction medium used 
preferably comprises inert solvents, such as aliphatic and 
cyclo aliphatic hydrocarbons, or else aromatic hydrocarbons. 

The living polymer is generally represented by the struc- 65 
ture P(B)-M, in which M is a metal from Group I of the 
Periodic Table, such as lithium, sodium or potassium, for 



More suitable for the polymerization of methacrylates 
trithiocarbonates of types (VI) and (VII) 



XAX. 



in which R^; and Rj, can be identical or different and 
comprise H, methyl, halides such as chlorine, bromine or 
iodine, for example, Knear, branched, cyclic, and heterocy- 
cUc hydrocarbons having 2 to 20 carbon atoms, which can 
be satiffated, unsaturated or aromatic, esters — COOR, 
alkoxides — OR and heterocycles having up to 20 carbon 
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The block copolymer used for the pressure ; 
adhesives of the invention is processed further convention- 
ally from solution or from the melt. For processing from the 
melt, the block copolymer is removed from the solvent in a 
concentrative extruder under reduced pressure, in which 
case it is possible, for example, to use single^screw or 
twin-screw extruders. Twin-screw extruders can with advan- 
tage be operated in corotating or coimterrotating mode. 

For the inventive pressure sensitive adhesive it is of 
advantage if the block copolymers have an average molecu- 
lar weight M„ (numerical average) of between 5 000 and 600 
000 g/mol, in particular between 80 000 and 450 000 g/mol. 

The fraction of the polymer blocks P(B) is preferably 
between 10 and 60% by weight, in particular between 50 and 
40% by weight, of the overall block copolymer 

For its advantageous further development, up to 50% by ^ 
weight, in particular from 20 to 40% by weight, of resins are 
added to the pressure sensitive adhesive of the invention. 
Examples of resins that can be used include terpene resins, 
terpene-phenolic resins, Cg and Cg hydrocarbon resins, 
pinene resins, indene resins, and rosins, alone or in combi- ; 
nation with one another. In principle, though, it is possible 
to use any resins which are soluble in the corresponding 
polymer; in particular, mention may be made of all aliphatic, 
aromatic and alkylaromatic hydrocarbon resins, hydrocar- 
bon resins based on pure monomers, hydrogenated hydro- ; 
carbon resins, functional hydrocarbon resins, and natural 

For a very preferred development, highly apolar hydro- 
genated or partly hydrogenated hydrocarbon resins arc 
admixed to the block copolymer, and take up residence i 
preferentially in the P(A) domains. As a commercially 
n may be made here of RegaHte R 



91™ 



n Ilcn 



advanUigci 
poundini 



■cofre 



in, it may further be 
lurlhcr additives, particularly com- 3S 
J inhibitors, Ught stabilizers, ozone 
protectants, fatty acids, plasticizers, expandants, accelera- 
tors andy'or fillers (for example, carbon black, TiOj, solid or 
hollow beads of ^ass or other materials, nucleators). 

Additionally and optionally, crosslinkers are added to the 40 
block copolymer. Suitable crosslinkers include, for example, 
metal chelates, polyfimctional isocyanates, polyfunctional 
amines or polyfunctional alcohols. It is also possible to use 
polyfunctional acrylates with advantage as crosslinkers for 
actinic radiation. 45 

Alternatively, UV photo initiators are added to the block 
copolymers. Usefid photoinitiators whose use is very favor- 
able include benzoin ethers, such as benzoin methyl ether 
and benzoin isopropyl ether, for example, substituted 
acetophenones, such as 2,2-diethoxyacetophenone .50 
(available as Irgacurc 651 from Ciba Gcigy), 2,2- 
dimethoxy-2-phenyl-l-phenylethanone, 
dimethoxyhydroxyacetophenone, for example, substituted 
alpha-ketols, such as 2-methoxy-2-hydraxypropiophenone, 
for example, aromatic sulfonyl chlorides, such as 55 
2-naphthylsulfonyl chloride, for example, and photoactive 
oximes, such as l-phenyl-l,2-propanedione 2-(0- 
ethoxycarbonyl)oxime, for example. Additionally, polymers 
used for the pressure sensitive adhesives of the invention can 
be UV-crosslinked directly, without adding UV 60 
photoinitiators, if pholoinilialors have been copolymeri^ed 
in the polymer In general, coinitiators or accelerators assist 
the crosslinking. It is possible to use all UV-crossKnking- 
accelerating substances which are known to the skilled 
worker. 65 

A further development which makes the process for 
preparing the pressxire sensitive adhesives of the ii 



parlicularly advaiilageoiis for the preparation of, for 
example, adhesive tapes is distinguished by the further 

processing of the blended pressure sensitive adhesive from 
solution or the melt and bv its application in particular to a 
backing. 

Usable backing nialerials tor adhesive lai:ies, tor example, 
include those materials which are customary and famihar to 
the skilled worker, such as films (polyester, PET, PE, PP, 
BOPP, PVC), webs, foams, wovens and scrimmed films, and 
also release paper (glassine, HOPE, LDPE). This Hst is not 
intended to be conclusive. 

In the case of crosslinking of the pressure sensitive 
adhesive, said adhesive is treated preferably with actinic 
radiation. Crosslinking of the hotmelt pressure sensitive 
adhesives of the invention takes place by brief UV exposure 
in the range from 200 to 400 nm using commercial high or 
medium pressure mercury lamps with an output of, for 
example, from 80 to 200 W/cm, or by means of thermal 
crosslinking within a temperature range between 70 and 
140° C, or by means of ionizing radiation, such as by 
electron beam curing, for example. For UV crosslinking it 
may be appropriate to adapt the lamp output to the belt speed 
or, in the case of slow travel, to partially shade off the belt 
in order to reduce its heat exposure. The exposure time 
depends on the model and output of the radiation sources in 
question. 

The invention further provides for the use of a pressure 
sensitive adhesive as described above for an adhesive tape 
provided on one or both sides with the pressure sensitive 
adhesive, particularly for an adhesive tape for bonds to 
apolar surfaces, said adhesive tape being produced prefer- 
ably by applying the pressure sensitive adhesive from the 
melt to a backing. 

Finally, the invention also embraces a process for prepar- 
ing a pressure sensitive adhesive as set out hereinabove, in 
which the block copolymer is prepared by a thioester- or 
thiocarbonate-controUed radical polymerization. 

EXAMPT.ES 

The purpose of the examples below is to illustrate the 
invention, without wishing to subject it to any unnecessary 
restriction. 

CommerciaUy Available Chemicals Employed 



Vazo 67 IJuPont 2,2'-azobis(2-etliylprcpionitrile) 

Regalite R91 Hercules fully hydrogenated hydrocarbon re 

M„ = 500 g/mol, polydispersity = 
Softening range: 85-91° C. 



Shear Strength (Test TA) 

A strip of adhesive tape 13 mm wide was apphed to a 
smooth, cleaned steel surface. The area of application mea- 
sured 20 mmxl3 mm (lengthxwidth). Subsequently, at room 
temperature, a 1 kg weight was fastened to the adhesive tape, 
and the time until the weight fell off was recorded. 

The shear adhesion times recorded are each recorded in 
minutes and correspond to the average of three measure- 



ISO" Bond Strength Test (Test TBI TB2) 
A strip 20 mm wide of an acryHc press 
adhesive applied to a polyester layer was apphed in turn tc 
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PE (TBI) or PP (TB2) plates. The pressure sensitive adhe- 
sive strip was pressed down twice onto the substrate using 
a 2 kg weight. The adhesive tape was then immediately 
removed from the substrate at an angle of 180° and a speed 
of 300 mm/min. All of the measurements were conducted at 
room temperature under controlled-climate conditions. 

The results are reported in N/cm and are averaged ftom 
three measurements. 

Gel Permeation Chromatography 

Tlie determination of the average molecular weight M„ 
(number average molecular weight) and M„ (weight average 
molecular weight) has been realized by gel permeation 
chromatography (size exclusion chromatography), 
eluent: THF/0.1 Vol. % Trifluoroacetic acid 
precolumn: PSS— SDV, 5fi, ID 8.0 mmx50 mm 
column: PSS-SDV, 5^ linear one, 10^ lO', and lO"* each 

with ID 8.0 mmx300 mm 
pump: TSP P 100 
flux: 1.0 ml/min 

concentration of the probe: 4 g/1 

injection system: TSP AS 3000; volume of injected probe 

100^1 
temperature; 25° C. 
detector: Shodex RI 71 
internal standard: toluene 

Differential Scaning Colorimetry (DSC) 

Softening temperatures arc given as results from dynamic 
methods, such as differential scanning calorimetry, at room 
temperature. 

Preparation of the Trithiocarbonate: 

As a regulator, the following trithiocarbonate (IV) was 
prepared in accordance with Macromolecules 2000, 33, 
243-245 and Synth. Commun. 1988, 18, 1531-1536. 

(IV) 




Polymerization Procedure 



A 1 000 ml polymerization reactor equipped with a 
heating bath, a reflux condenser, a nitrogen inlet tube and an 
anchor stirrer was charged with 400 g of triacontanyl 
acrylate, 133 g of special boiling point spirit 60/95, 0.12 g 
of Va/x) 67 ™ (from UuPont), 15 g of acetone and 2.00 g of 
the trithiocarbonate (IV). The reactor was degassed three 
times and then the polymerization was carried out under 
nitrogen. For initiation, the mixture was heated to 75° C. and 
polymerization was carried out with stirring for 4 hours. 
Rcmitiation was then carried out with 0.12 g of Vazo 67™ 
(DuPont). After 48 hours the polymerization was terminated 
and the batch was cooled to RT for isolation. 

Tlie polymer was then transferred to a 4 L polymerization 
reactor for conventional radical polymerizations and the 
polymer was diluted with 330 g of butyl acrylate, 20 g of 
acrylic acid, 50 g of methyl acrylate, 100 g of acetone and 
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200 g of special boiHng point spirit. After nitrogen gas had 
been passed through for 20 minutes and the reactor degassed 
twice, it was heated to 80° C. with stirring. At a product 
temperature of 60° C, 0.12 g of Vazo 67™ (DuPont) were 

5 added. After 2 hours, reinitiation was carried out with 0.12 
g of Vazo 67'""; after 4 hours, the mixture was diluted with 
200 g of special boiling point spirit and 50 g of acetone, and 
reinitiated with 0.2 g of Vazo 67™, and after 24 hours the 
polymerization was terminated. 

10 For isolation, the batch was cooled to RT, the block 
copolymer was diluted to 40% with acetone/special boiHng 
point spirit (1:2) and then blended with 20 parts by weight 
of Regalite R91™ (Hercules), based on the polymer frac- 
tion. The acrylic block copolymer was freed from the 

15 solvent mixture in a vacuum drying cabinet and then coated 
from the melt onto a Saran-primed PET backing, 23 
thick, at an application rate of 50 g/m^ from a slot die, then 
irradiated with electrons at 50 kGy and at acceleration 
voltage of 200 kV (EB unit from Crosshnking). The product 

20 was then tested in accordance with methods TA, TBI and 
TB2. 

Example 2 

The procedure of example 1 was repeated. The acrylic 
block copolymer was blended with parts by weight of 
Regalite R91™ (Hercules), based on the polymer fraction. 
After coating from the melt, testing was carried out in 
accordance with methods TA, TBI and TB2. 

30 Example 3 

A 1 000 mL polymerization reactor equipped with a 
heating bath, a reflux condenser, a nitrogen inlet tube and an 
anchor stirrer was charged with 360 g of triacontanyl 
acrylate, 40 g of isobornyl methacrylate, 133 g of special 
' boihng point spirit 60/95, 0.12 g of Vazo 67™ (from 
DuPont), l> g of acetone and 2.00 g of the trithiocarbonate 
(IV). I'liL itacKir was degassed three times and then the 
pohnicri/alidii w.is carried out under nitrogen. For 
initialion, llic niixliirc was healed to 75° C. and polymer- 
ization was carried out with stirring for 4 hours. Reinitiation 
was then carried out with 0.12 g of Vazo 67™ (DuPont). 
After 48 hours the polymerization was terminated and the 
batch was cooled to RT for isolation. 

45 The polymer was then transferred to a 4 L polymerization 
reactor for conventional radical polymerizations and the 
polymer was diluted with 635 g of 2-ethylhexyl acrylate, 40 
g of acrylic acid, 100 g of N-tert-butylacrylamide, 15 g of 
nialcic anhydride, 10 g of Ebecryl P36, 150 g of acetone and 
MX) g of spucial hoiling point spirit. 

Alter nilrogcu gas had been passed through for 20 min- 
utes and the reactor degassed twice, it was heated to 80° C. 
with stirring. At a product temperature of 60° C, 0.20 g of 
Vazo 67™ (DuPont) were added. After 2 hours, reinitiation 

55 was carried out with 0.20 g of Vazo 67™; after 3 hours, the 
mixture was dfluted with 300 g of special boiling point spirit 
60/95 and 100 g of acetone, after 6 hours it was diluted with 
200 g of special boiling point spirit 60/95 and 100 g of 
acetone, and reinitiated with 0.2 g of Vazo 67™, and after 24 

60 hours the polymerization was terminated. 

For isolation, the batch was cooled to RT, the block 
copolymer was diluted to 40% with acetone/special boihng 
point spirit (1:2) and then blended with 20 parts by weight 
of RegaUte R91™ (Hercules), based on the polymer frac- 

65 tion. The acryhc block copolymer was freed from the 
solvent mixture in a vacuum drj'ing cabinet and then coated 
from the melt onto a Saran-primed PET backing, 23 fim 
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thick, at an application rate of 50 g/ni"' from a slot die. The 
specimens produced were irradiated in 6 passes through a 
UV unit from Eltosh, equipped with a medium pressure 
mercury lamp, at a beh speed of 20 m/min. The product was 
then tested in accordance with methods TA, TBI and TB2. 

Example 4 

The procedure of example 3 was repeated. The acrylic 
block copolymer was blended with 30 parts by weight of 
Regahte K91™ (Hercules), based on the polymer fraction. 
After coating from the melt, testing was carried out in 
accordance with methods TA, TBI and TB2. 

Example 5 

A 1 000 mL polymerization reactor equipped with a 
heating bath, a reflux condenser, a nitrogen inlet tube and an 
anchor stirrer was charged with 400 g of triacontanyl 
acrylate, 133 g of special boiling point spirit 60/95, 0.12 g 
of Vazo 67™ (from DuPont), 15 g of acetone and 2.00 g of 
the trithiocarbonate (IV). The reactor was degassed three 
times and then the polymerization was carried out under 
nitrogen. For initiation, the mixture was heated to 75° C. and 
polymerization was carried out with stirring for 4 hours. 
Reinitiation was then carried out with 0.12 g of Vazo 67™ 
(DuPont). After 48 hours the polymerization was terminated 
and the batch was cooled to RT for isolation. 

The polymer was then transferred to a 4 L polymerization 
reactor for conventional radical polymerizations and the 
polymer was diluted with 635 g of 2-ethylhexyl acrylate, 40 
s. of acrylic acid, 100 t; oF N-tert-butylacrylamide, 15 g of 
nialcic anhydride, I (I g of bcri/oin acrylalc, 1 50 g of acetone 
and 300 g of special lx)iling point spirit. 

After nitrogen gas had been passed through for 20 min- 
utes and the reactor degassed twice, it was heated to 80° C. 
with stirring. At a product temperature of 60° C, 0.20 g of 
Vazo 67^" (DuPont) were added. After 2 hours, reinitiation 
was carried out with 0.20 g of Vazo 67™; after 3 hours, the 
mixture was diluted with 300 g ol' special boiling point spirit 
60/95 and 100 g of acetone, after 6 hours it was diluted with 
200 g of special boiling point spirit 60/95 and 100 g of 
acetone, and reinitiated with 0.2 g of Vazo 67™, and after 24 
hoius the polymerization was terminated. 

For isolation, the batch was cooled to RT, the block 
copolymer was diluted to 40% with acetone/special boUing 
point spirit (1:2) and then blended with 30 parts by weight 
of Rcgalitc R91™ (Hercules), based on the polymer frac- 
tion. The acrylic block copolymer was freed from the 
solvent mixture in a vacuum drying cabinet and then coated 
from the melt onto a Saran-primed PET backing, 23 am 
thick, at an application rate of 50 g/m^ from a slot die. The 
specimens produced were irradiated in 6 passes through a 
UV unit from Eltosh, equipped with a medium pressure 
mercury lamp, at a belt speed of 20 m/min. The product was 
then tested in accordance with methods TA, TBI and TB2. 

Example 6 

A 1 000 mL polymerization reactor equipped with a 
heating bath, a reflux condenser, a nitrogen inlet tube and an 
anchor stirrer was charged with 400 g of triacontanyl 
acrylate, 133 g of special boiling point spirit 60/95, 0.12 g 
of Vazo 61™ (from DuPont), 15 g of acetone and 2.00 g of 
the trithiocarbonate (IV). The reactor was degassed three 
times and then the polymerization was carried out under 
nitrogen. For initiation, the mixture was heated to 75° C. and 
polymerization was carried out with stirring for 4 hours. 
Reinitiation was then carried out with 0.12 g of Vazo 67™ 
(DuPont). After 48 hours the polymerization was terminated 
and the batch was cooled to RT for isolation. 
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The polymer was then transferred to a 4 L polymerization 
reactor for conventional radical polymerizations and the 
polymer was diluted with 300 g of n-butyl acrylate, 300 g of 
2-ethylhexyl acrylate, 40 g of acryhc acid, 100 g of methyl 

5 acrylate, 15 g of maleic anhydride, 85 g of ethyl acetate, 150 
g of acetone and 300 g of special boiling point spirit 60/95. 

After nitrogen gas had been passed through for 20 min- 
utes and the reactor degassed twice, it was heated to 80° C. 
with stirring. At a product temperature of 60° C, 0.20 g of 
Vazo 67™ (DuPont) were added. After 2 hours, reinitiation 
was carried out with 0.20 g of Vazo 67™; after 3 hours, the 
mixture was diluted with 300 g of special bofling point spirit 
60/95 and 100 g of acetone, after 6 hours it was diluted with 

_ 200 g of special boiling point spirit 60/95 and 100 g of 
acetone, and reinitiated with 0.2 g of Vazo 67^", and after 24 
hours the polymerization was terminated. 

For isolation, the batch was cooled to RT, the block 
copolymer was diluted to 35% with acetone/special boiling 

20 point spirit (1;2) and, blended with 0.3 part by weight of 
aluminum acetylacetonale, based on the polymer, then 
blended with 20 parts by weight of Regalite R91™ 
(Hercules), based on the polymer fraction, and then coated 
onto a Saran-primed, 23 /urn thick PET backing using a 

25 coating bar with a conventional doctor blade. The product 
was then dried in a drying oven at 120° C. for 10 minutes. 
The application rate to the backing material thereafter was 
50 g/m^. The product was then tested in accordance with 
methods TA, TBI and TB2. 

30 

Example 7 

A 4 000 mL polymerization reactor equipped with a 
heating bath, a reflux condenser, a nitrogen inlet tube and an 

35 anchor stirrer was charged with 850 g of 2-ethylhexyl 
acrylate, 850 g of n-butyl acrylate, 50 g of acrylic acid, 50 
g of N-tert-butylacrylamide, 133 g of special boiling point 
spirit 60/95, 500 g of acetone and 10 g of trithiocarbonate 
(IV). The reactor was degassed three times and then the 

40 polymerization was carried out under nitrogen. For 
initiation, the reaction mixture was heated to 70° C. and 0.80 
g of Vazo 67^^ (DuPont) was added. After a polymerization 
time of 2 hours, reinitiation was carried out using 0.80 g of 
Vazo 67^" (DuPont). After 5 and 10 hours, the batch was 

45 diluted in each case with 600 g of acetone/special boiling 
point spirit (4:1). After a reaction time of 48 hours, 200 g of 
triacontanyl acrylate and 1.33 g of special boiling point spirit 
60/95 were added and reinitiation was carried out using 0.4 
g of Vazo 67''" (DuPont). After a further 12-hour reaction 

5n period, reinitiation was again carried out with 0.4 g of Vazo 
57TM (OuPonl) and, after 48 hours of reaction, the polymer- 
ization was terminated and the product was cooled to room 

The block copolymer was diluted to 30% with special 
55 boihng point spirit, blended with 0.3 part by weight of 
aluminum acetylacetonate, based on the polymer, and 
blended with 15 parts by weight of Regalite R91™ 
(Hercules), based on the polymer fraction, and then coated 
onto a Saran-primed, 23 fan thick PET backing using a 
go coating bar with a conventional doctor blade. It was subse- 
quently dried in a drying oven at 120° C. for 10 minutes. The 
application rate to the backing material thereafter was 50 
g/m^. The product was then tested in accordance with 
methods TA, TBI and TB2. 
65 Results 

The table below lists the technical properties of the 
adhesives prepared in examples 1 to 7. 
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BS: bond strength in N/cm 

Examples 1 and 2 demonstrate that high bond strengths to 
apolar surfaces can be realized using the inventive acrylic 
pressure sensitive adhesives containing Regalite R91™. The 
adhesives were applied as hotmelts (from the melt) and 
crosslinked using electron beams. Examples 3 and 4 were 
likewise applied from the melt but were crosslinked using 
UV light. Here again, somewhat higher bond strengths to PE 
and PP were obtained with 30% Regalite R91™. Example 5 
possesses a somewhat different comonomer composition, 
but was likewise blended with 20% Regalite RQl^", coated 
from the mek and crosslinked using UV light. Example 6, on 
the other hand, was applied from solution and crosslinked 
thermally with an aluminum chelate. Here again, bond 
strengths of 6 N/cm to PE and PP were realized with 20% 
Regalite R91^". Example 7 possesses a relatively small 
aliphatic fraction and an inversely constructed block struc- 
ture P(B)-P(A)-P(B). This polymer as well was coated from 
solution and crosslinked thermally with ahiminum chelate. 

All of the pressure sensitive adhesives prepared are very 
clear and transparent, despite the fact that Regalite R91™ is 
a highly apolar resin and is not normally compatible with 
polyacrylates. 

We claim: 

1. A pressure sensitive adhesive based on block 
copolymers, said block copolymers having at least one unit 
composed of a series of fliree alternating polymer blocks, 
each of which blocks are selected from the group consisting 
of P(A) and P(B), wherein 
P(A) represents a homopolymer or copolymer block 
formed from a component A which itself comprises at 
least one monomer Al, 
said at least one monomer Al being an acrylated mac- 
ii of general formula 



CH2=CH(R')(COOR") 



(I) 



in which R'=H or CH-, and R" is an aliphatic linear, 
branched or cychc, unsubstituted or substituted, 
saturated or unsaturated, alkyl radical having more 
than 30 carbon atoms, and the average molecular 
weight M„ of said at least one macromonomer being 
between 492 g/mol and 30 000 g/mol, 
P(B) represents a homopolymer or copolymer block 
formed from a monomeric component R which itself 
comprises at least one monomer Bl, the polymer block 
P(B) having a softening temperature of from -80° C. to 
+20° C, and 

the polymer blocks P(A) being immiscible with the poly- 
mer blocks P(B). 
2. The pressure sensitive adhesive of claim 1, wherein 
monomer Al is selected from the group consisting of 
hydrogenated ethylene/propylene macromonomers and 
hydrogenated ethylene/butylene macromonomers 
which possess a softening temperature of not more than 
0° C. and have an acrylate or methacrylate end group. 



3. The pressure sensitive adhesive of claim 1, wherein 
component B is composed at least in part of monomers Bl 

selected from the following groups: 

(a) acrylic and methacryHc acid derivatives of the 
general formula 

CH2=CH(R")(COOR") (II) 

in which R"'=H or CH3 and R"' represents a linear 
or branched aliphatic alkyl chain having from 2 to 
) 20 carbon atoms, 

(b) vinyl compounds, 

component B being composed of from 60 to 100%' by 
weight of compounds from group (a) and from 0 to 
40% by weight of compounds from group (b). 

4. The pressure sensitive adhesive of claim 3, wherein 

' at least one of the monomers of component B contains one 
or more functional groups through which the block 
copolymer is crosslinkable. 

5. The pressure sensitive adhesive of claim 1, wherein 
the polymer blocks P(B) of component B form a two- 
phase domain structure with the copolymer blocks P(A) 
of component A. 

6. I'he pressure sensitive adhesive of claim 1, wherein 
the block copolymers have an average molecular weight 

. (iiuiiil)ci average) uf between 5 000 and 600 000 g/mol. 

7. The pressure sensitive adhesive of claim 1, wherein 
the polymer blocks P(B) comprise between 10 and 60% 

by weight of the overall block copolymer. 

8. The presstu-e sensitive adhesive as of claim 1, com- 
^ prising 

up to 50% by weight of resins, and/or additives selected 
from the group consisting of crosslinkers, aging 
inhibitors, light stabilizers, ozone protectants, fatty 
acids, plasticizers, nucleators, expandants, accelerators 
- and fillers. 

9. An adhesive tape comprising the pressure sensitive 
adhesive of claim 1. 

10. A process for preparing the pressure sensitive adhe- 
sive of claim 1, which comprises preparing the block 
copolymer by means of a thioester- or trithiocarbonate- 

' controlled radical polymerization. 

11. The pressure sensitive adhesive of claim 3, wherein 
said linear or branched aliphatic alkyl chain has from 4 to 14 
carbon atoms. 

12. The pressure sensitive adhesive of claim 11, wherein 

> said linear or branched aliphatic alkyl chain has from 4 to 9 
carbon atoms. 

13. The pressure sensitive adhesive of claim 3, wherein 
said vinyl groups comprise one or more functional groups 
capable of crosslinking. 

1 14. The pressure sensitive adhesive of claim 4, wherein 
said at least one of the monomers of component B is a 
monomer of group (b) and said block copolymer is 
crosslinkable by thermal or radiation-chemical crosslinking. 

15. The pressure sensitive adhesive of claim 14, wherein 
. said block copolymer is crossHnkable by UV radiation or 

electron-beam radiation. 

16. The pressure sensitive adhesive of claim 6, wherein 
said molecular weight is between 80,000 and 450,000 g/mol. 

17. The pressure sensitive adhesive of claim 7, wherein 
said polymer blocks P(B) comprise between 15-40% by 

' weight of the overall block copolymer. 

18. The pressure sensitive adhesive of claim 8, wherein 
said weight percent is from 20 to 40%. 

19. A method of bonding an adhesive tape to an apolar 
surface, which comprises bonding said apolar surface with 

> the adhesive tape of claim 9. 



